ABSTRACT
INTRODUCTION
Rehabilitation of the completely edentulous mandible using implants to retain a fixed prosthesis is a predictable longterm treatment modality. High implant sxuccess rates have also been achieved by Engquist et al 3 (99%), Johns et al 4 (96.2%), and Bergendal et al 5 (100%), using two or more implants to anchor an overdenture. Two implant-retained overdentures with separated implants have been reported with similar implant success rates (97-100%) and functional improvement. 1 In case of completely edentulous arches, the residual ridge provides support to the complete denture and implantretained overdenture. Success of implant-retained overdenture depends upon osseointegration and stability of implants. Bone quantity and quality are the two main prerequisites that influence successful osseointegration. 2 Bone quality and quantity both are determining factor not only in diagnosis, treatment planning, surgical approach, healing time but also in initial progressive loading during prosthetic construction.
Implant stability which can occur at two different stages: Primary and secondary. Primary stability of an implant comes from mechanical engagement with cortical bone. Secondary stability, on the other hand offers biological stability through bone regeneration and remodeling. Degree of implant stability may also depend on the condition of the surrounding tissues. Primary stability and absence of micromovement are considered fundamental prerequisites for the osseointegration of endosseous implants, 4 for this reason 3 to 6 months of healing period before loading was usually recommended. However, this healing period was empirically based and not experimentally ascertained. It is therefore justifiable to question whether this healing period is an absolute prerequisite to obtain osseointegration, or if under certain circumstances this period can be shortened without jeopardizing osseointegration and long-term results. This study was conducted to evaluate amount of crestal bone loss and changes in bone density around the implants in time intervals of 3, 6 and 12 months in implant retained overdentures through dentascan and implant stability through periotest and the results were compared between the immediately loaded and delayed loaded groups.
MATERIALS AND METHODS
Ten edentulous patients of age group 45 to 70 years were selected to participate in within subject crossover clinical trial in Department of Prosthodontics, KD Dental College, Mathura. In this study, 20 implants were placed to retain mandibular implant overdenture. The basic inclusion criteria were the edentulous patients with edentulism not less than 4 months and were not satisfied with the retention of mandibular prosthesis. At the inception, all the patients underwent an initial examination, including recording of their medical and dental history and evaluation of their existing dentures. A presurgical dentascan was taken with the radiographic stent 5 in the patients mouth and the information from the dentascan was assessed for the placement of two implants in the interforaminal region according to standard technique. Out of 20 implants, 10 were loaded following delayed loading protocol and other 10 implants were placed following immediate loading protocol. The second dentascans were taken after the prosthetic loading and the data were assessed for bone quantity and quality. And, the third, fourth and fifth dentascans were taken after a period of 3, 6 and 12 months of prosthetic loading to evaluate the changes in the crestal bone height and bone density in the patients. The patients were evaluated for implant stability by the use of periotest device after the initial healing period and 3, 6 and 12 months after the prosthetic loading (Figs 1 to 5 ).
Data Collection

For Bone Quality
For each of the sites, an image representing a 1 mm buccolingual slice immediately mesial to the implant and an image representing a 1 mm buccolingual slice immediately distal to the implant were selected for analysis. Using 
For Crestal Bone Height
The distance between the observed crestal bone level and the implant shoulder was measured at 1 mm buccolingual slice immediately mesial to the implant and an image representing a 1 mm buccolingual slice immediately distal to the implant (Fig. 7) .
Implant Stability
The implant stability was checked using periotest. The periotest value for each implant was recorded and assessed for the implant stability ( Fig. 8 ). the dentascan hounsefield unit for each point was calculated of 1 mm all along the implant length. The bone density was also be quantitatively evaluated for slices at an equal interval along the entire length of the implant. A rectangular area mapped relative to the one-third 
RESULTS
The peri-implant bone was studied for the changes in crestal bone height, bone density and implant stability (using periotest) at the various time intervals, i.e. at the time of prosthetic loading, 3, 6 and 12 months after prosthetic loading. The patients were then divided into two groups the control group (delayed loading) and the test group (immediate loading). In the test group, 10 one-piece implants were placed, compared with 10 two-piece implants in the control group. One group II (immediate loading) participant was not available for follow-up because of implant failure and was therefore excluded.
Crestal Bone Height
Mean of Crestal Bone Loss (Table 1 and Graph 1)
Bone Density
Changes in Bone Density over the Time Period (Graph 2)
Mean bone density changes compared between control group (delayed loading group) and test group (immediate loading group).
The mean bone density change at the coronal level after 3 months of prosthetic loading for control group was 41.77 HU and test group was 25.22 HU. And statistically the results found to be significant. After 6 months of prosthetic loading the mean bone density for control group recorded was 101.35 HU and for test group was 65.90 HU. After 12 months of prosthetic loading the mean bone density for the control group was 117.58 HU and for test group was 
Implant Stability
Changes in mean periotest value from the time of prosthetic loading to 3, 6 and 12 months after prosthetic loading (Graph 3).
Changes in Periotest Value compared between Control Group and Test Group
The periotest value was compared between the delayed and immediate loading groups. The mean periotest value at the time of prosthetic loading was -2.6 ± 1.84 and -1.38 ± 1.77
Graph 1:
The mean crestal bone loss in mm (y-axis) at time intervals (x-axis) of 3, 6 and 12 months after prosthetic loading between control and test groups
Graph 2:
The mean bone density changes in HU (y-axis) at coronal (blue), middle (red) and apical (green) at time intervals (x-axis) of 3, 6 and 12 months after prosthetic loading for the control and test group respectively and after 12 months of prosthetic loading was -3.6 ± 1.78 and -2.88 ± 1.64 for the control and test group respectively. And the results found were not statistically significant (Table 2) .
DISCUSSION
The loss of teeth and eventual edentulism may constitute a severe handicap. Zarb (1985) has presented a historical resume of the development of complete dentures from poorly fitting constructions of the last century to todays more optimized ones. However, inspite of an undisputable improvement in denture quality with modern prosthodontic techniques, poor retention, especially of the lower denture, is still a great problem for many patients (Bergman and Carlsson 1985). 7 Branemarks' seminal osseointegration research introduced a new era of prosthodontic therapy (Branemark et al 1977). 8 Adequate stability of an implant in the surrounding bone is essential to allow undisturbed healing and bone formation to occur following placement and also to permit optimal stress distribution from masticatory and occlusal functional loads through the implant-tissue interface. The stability requirements for healing and function are rather different; primary stability is necessary at the time of implant placement and secondary stability is needed following osseointegration, which occurs in function. Primary stability and absence of micromovement are considered fundamental prerequisites for the osseointegration of endosseous implants. 4 Therefore, to avoid high stress/strain in the surrounding bone in the adaptation period, it has been advocated to apply progressive loading on oral implants (Misch et al 1998 
Changes in Mean Crestal Height
The stiffness of oral implants of titanium or its alloys is several times greater than that of cortical bone. When an oral implant is occasionally loaded, the stress will be transferred to the bone, with the highest stress in the most coronal portion of the supporting bone. Therefore, an increased strain in the bone resulting in an overload would also be most likely to happen first in this area. 6 Some marginal bone loss around oral implants during the first year of function has been a common observation. Roe et al (2010) 9 found the similar significant results in accordance to author when they compared eight completely edentulous patients (5 men, 3 women) with a mean age of 69.1 years. Studies involving the bone loss in mandibular implant overdenture cases have reported peri-implant crestal bone level changes ranging from 0.19 mm to 2.38 mm at time interval of 12 months.
8,10-12
Periotest Value
The values obtained by the author is in accordance with the recordings of Payne et al 13 The periotest values were compared between the control (conventional loading group) and test group (immediate loading group). Payne et al 13 (2002) found the periotest values at baseline were -3.84 (control group) vs -2.87 (test group). Mean PTV after 1 year was -4.9 (control) vs -3.78 (test). There was a trend of increasingly negative mean PTVs for all implants in both groups, without any significant differences between baseline and year one. Chiapasco M et al 3 (2001) recorded the medians of periotest values in the test group were -4, -4, -4, -4.3 and control group -3, -4, -5 and -4.5 at the time of prosthetic loading and 6, 12 and 24 months after prosthetic loading respectively. The results were statistically insignificant.
Bone Density
The changes in bone density as seen by the author is supported by the statement that 'it has been shown that more dense bone surrounds mechanically loaded oral implants than nonloaded implants in monkeys. The strength of the bone increases from the beginning of loading after surgical exposure and upto 1 year after loading, both because the bone becomes more dense and because of an increase in mineral content. 6 This increase in the mean bone density is also evident at the middle and apical level but when compared between the coronal, middle and apical level the mean bone density change is much more evident at the coronal level.
IJOICR
When it is compared between the two groups: Conventional loading and immediate loading groups the bone density changes are significant when compared at the coronal level at all the time. At middle there were no significant changes after 3 and 6 months of prosthetic loading but the result was significant after 12 months of prosthetic loading. At apical level changes between the two groups were insignificant for all the time intervals. Thus, the changes at the coronal level were more pronounced than at the middle and the apical level.
CONCLUSION
The results obtained were compared statistically using SPSS software and following conclusions were made: 1. The mean crestal bone loss shows significant changes after 3, 6 and 12 months of prosthetic loading. Though the changes between 6 months after prosthetic loading and 12 months after prosthetic loading are not significant but crestal bone loss is still evident. 2. The periotest values become more negative with the time interval suggesting the increase in the implant stability with the time as the secondary stability is achieved with the bone modeling and remodeling. 3. There is increase in the bone density with the time period.
And the changes are more pronounced at the coronal level than at middle level and very minimal increase in density is seen at apical level. 4. When compared between the delayed loading and immediate loading groups there was no significant difference between the crestal bone loss of the two groups. 5. The periotest values were compared between the two groups (delayed loading and immediate loading groups). The results were insignificant. 6. When compared between the two groups the results were significant for the mean bone density changes at the coronal level at 3, 6 and 12 months after prosthetic loading. At middle level, the results were significant only after 12 months of prosthetic loading and at the apical level the changes were insignificant but increase in bone density was seen.
